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(57) Abstract: 

PURPOSE: To obtain a small sized 
surface acoustic wave filter with high 
performance in which the band width 
is set freely, a square ratio is 
increased without making the band 
width narrow and a temperature 
coefficient is made small. 

CONSTITUTION: At least two 
surface acoustic wave resonators 4, 5 
having different anti-resonance 
frequencies fal, fa2 and at least one 
inductor 6 are connected to a series 
arm 2 of a 2-terminal ladder circuit 
and a parallel resonator 3 causing 
parallel resonance at a frequency fp 
between the anti-resonance 
frequencies fal, fa2 of the surface 
acoustic wave resonators 4, 5 of the 
series arm 2 is connected to a parallel 
arm 1 to form unit section. The 
inductor 6 connecting to the series 
arm 2 is formed of a thin wire, plural 
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bonding pads formed in the surface 
acoustic wave resonator and plural 
bonding pads formed in a package 
accommodating the surface acoustic 
wave resonator are connected in 
zigzag shaped to obtain a desired 
inductance. 
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(57) [Sft] 

R*T#. i-ftwfc ft < 

HS3fc3fcW»i^*l*LX*ttKIWfclll*+5. fltt?« 
B52 fcl»8l$*L*>f >^ * 6 Sr»V^>TirTfl£j«U 

k. »i^B»^»fc«R*i-5-'<Jx^^»*bfc 
6. 
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10 



20 



ft < t fc 2 «©»tt*ffitt*«»fc '>ft < 1 1> l 
[&?fc*S2] Jfe^JBao3fe5»l*fi8S*5«KjfiS:WCa«) 

jg* £ *vt v > -5 r. t & «« t -t 5 m i *>* h 3 
*-cov^*td» i wee** << 

ft 9. ^©5 Wft< ttlOO«ffi^!/^^ 
^ijoms £ <&M -eXE fc. y -V ffi&Wt £ fix v > 5 

[0 0 0 1] 

[0002] z.<o 2 m<omk<omz.^itf^nm<om^ 

exp (y) = (Vi -It/ 
tanh (y) = t a n h ( a + 0 ) 

= (B • O/ A • D) 1/2 (2) 50 



mm*ki,xi>mi<^^k&x%z>o w-. ^tip>^ti 

tg£*i|ELT/ML 3cfiffiT-WfiEds^Sft7^^^, 
[0 0 0 3] K^p^p^^^t^^lt LTH TV 

lal Jb&s±ft«M fc ft o rv ^ $ 0 
[0 0 0 4] 

g (Sur f ac e Acoustic Wave S 

AW) 7>f^*t Lth9W<-t/vi©7-r;^as 
[0 0 0 5] rfb*W»ft*B**«»*:ffl v ^ i2: * 

ftmoiyj*'*^ <#^BB 56-19765 4§-4**L » 
|g5p3-2 8 1 6 9 ««¥4- 3 2 2 7 0 

*W»»*^*e>tu5J:5^ 1 

[0 0 0 6] H9tt, ?fe*O3»tt^®St7-f/V^<0JlS 

tt^ig*r-*>5 a r.coH^v>T. eittifeWBa. 6 2tt 
iSnffL 6 3, 6 4ii»tt«**B»t?*5. 

So 

[0007] @i on. «*o#tt«Bit7-f;^©i 
{^Mtfc^ (a) tt^^^^^^oiaStfttsff 

^ N (B) 

6 4 £>>f ytf— t ife^iffia6 1 05^ti^® 
6 3C0T K^^^^^r^ , *i"S^ ^-^^^^ 

£&ffi#£>ftwj r^^^^iHis&xfc^t ®9c^b: 

[0 00 8] -f jrf-s;/<?*-*ifcfc*5i:* H19C0A 



30 



^0 



V 2 • 12 ) 1/2 ' • ' (1) 

[0 0 0 9] fctffU rc^>A, B, C, DOttH 



2 



(3) 

3 

A= 1 
B= j x 
C= j b 

D= 1 - b x 

X'frZo LfctfoT, (2) 

tanh (v) = (b x/ (b x- 

£4£« 

[0010] (4) 0<bx<U i-Jfcfc> 

l3&£fm«iS»«:£^U bx<0*fclibx>10 /0 

[0 0 11] |9 0t«6 1 ^tt^J^6 2i^W^^ 
*S*ttSffifc#«*6 3, 6 411, *fija»t»£ r i££ 

6 3, 6 4$:t«6 1 irS^JJK6 2tc«fiiU 3fe^iJB6 

f a pSrB:^iB56 2tc«KSiT/fc5W4*ffi**«»e 4 

i£$fc£-t~£'^ hv^^fflo^-f /v^WttSr^+o 
[0012] Si o (a) <?m 

iffl»*<oBa«^t^Sttxv>«)J:5^. fap^fr 

[0 0 13] L^oT, 0 9^$ixfc3*ttSffitt^ 
^A^te. 010 (B) fci5%S*t5J:547^/^Wtt 50 

4*5. -CDH^^ttfcf r pH^JK6 1 
lc«Kt*tbfc»tt*BB»*«*6 3tf>#«JSi£SrCfc 

6 *<DR&mmtii$kT?$>z>« -tit, #M*<D»8afc+fcis 

[0 0 14] ±|*W Ufc»tt«BiS7 
*fi*S!»j«^9W4*ffitt7 ^ 1: tt, 2 S^e- K 

ft*ffi2e*&*l 992^5^28 BSSfTUS 9 2-8, 
p p 7 - 1 4 #RK) o ^ 
[0 0 15] 

[0016] <D W«iB^t«gAcom«*S*«*^** 
a*. Jt<DJ;^^i-6i:fflr«rt<DA^SffijSH: (VSW 

r) asjBffci-a. 

[0 0 1 7] © *ft««JS*«»^*:*4C:«f«ffl* 

«»OQ^iPfi#dS*>«9, 7 4JV?9ft 1 &<DftJ&\k (S= 50 



- 3 5 0 3 9 0 



(3) 



1) ) t/2 (4) 

hape Factor) ^rl fcUft<5tt6 t * s fib 

li"C*4vv 

[0 0 1 8] © 4lt»*7^ 
/W^tti««»#** < (3 0-8 0 p pmA) , »J 

[0 0 19] 
[0 0 2 0] 

[SRS«r»*-t-6fc<>^>^] *36Wfca»a*5»tt*B 
£fco'>4< it 2fl<03W4^BK#fi»fc'>4< tfc 

[0021] ^^jK^^^l^a§&^. /hSHfc 

[0022] K^jR^SfifeSttS-O 

[0 0 2 3] r.cD^£\ »[MH©JMt*BR*«»«:» 
4 < it l oo«fiS:3lttSS»*lg8l-«tt 

^ - t> sv ^ £ ti±wi&m<Dmm^ x o 

[0 0 2 4] 



3 



(4) 

5 

[flUHl 0111 *?SW©)Ht«ffi8*fi»*ffl''^ 7 

[0 0 2 5] *38Wo»tt«Bft*«»«:W'>fc7-</i/ 

*M^K*£p fcWrsSWWMM* (Rp ) 3*s»«* 
ft, KWR2Jctt. KAIHKKf .itr«i-SJBl«» 

[0 0 2 6] 02H ^^<D5*^®K^M§§$rfflv> 
fc7-f^ottfMftWHt?«>0. (a) tt^v^y^ 
offlifiJScfiftfftt, (B) ttWJia^^SelftttffttSr^l- 

[0 0 2 7] 01 ^fa«feStt*:*5SW05*14*ffi»*« 
S&ffl^fc^A^Oftfts*:. tt*«<D9H**BR#« 

oXft?tf5^ ^rtb^JfeScoT, K^JMm&tfM>fc° 
-^^^4#i4^H2 (A) <D& o\ct£Z>m.&*t%.W*t 

So j 

[0 0 2 8] iS^JRlslK^^ xtr—^^Wtt 

otfc^Hl-?. (A) tee^oHKKS^^—^* 
(B) tt«*©l3IM**fti*Ufc'f 

[0 0 2 9] ffl*<D[al»&K#<D-f ?^x<Dm&& 
«ffttS:^tB3 (A) K.^fe>ft5 itWRfcl* 
^£ft-tv>£!& 1 o*tt*K«*«»R»i * W 2 
*ffi»*««R.2ri2fi*fi»tt«r^b. ^ft^ft^M 

[0 0 3 0] f l(D#Mffi«i^Rsi ir*2 

y>-^^AD^b^:llI3 (B) ^!,<bft6£9t-. -ft£> 
fcioWLfcllS*. *2<oM**Btt#«»R.t©#lS« 

Mfe W4B-t-5i:5(-^^o r<o0 3 (B) H % 0 2 



«BB¥6 - 3 5 0 3 9 0 

6 

[0 0 3 1] ^LT£<biC, 02 (A) \dr^Xo^. 

10 0 3 2] 3\ Hi^iKWIfiiaK^^tr-^^t: 
Z=jx, jJ^IMSfcoTK^^fcY- j b <b^£ 
t s 3-2 8 1 6 9 4 *WW»*4MW 4 

- 3 2 2 7 0*W»*fcfclB<i*ft"C^S'* 
t-?&\C£Z>b, 0<bx<U -fftfrh. btxffi 
RI«F-^-"t?/hSv^<oi:%. 0 1 ST- **[E]&S£ftHjI 
aWttfc^U bx<04tfib'x>lOi:t tftfe 

[0 0 3 3] rtt&0 2(O4&^tC^Ttife5t, »»» 

tizvftm&mmkmm-et** bx>i^bx<o 

fcfcoT****:**. ® 2 < B > fc**ft 

[0 0 3 4] -(©J:9**»WO»rto»tt«aBiS7-f 
zv^tfH »jj^ttitW»©2o©»tt*Btt*«*^ 
*SW»!S©ttT?**5fc«>. «r»<OWRsp3-2 8 1 

6 9 4 »W««F^WII S P4 -.32 2 7 0 #E»l»U:fE« 

[0035] r.coat, «*w«rto»tt*Btt7-f;v^ 

[0 0 3 6] 

HUM!] ^T. **«o»t«t*W+6« Wt««r 

LT, -f^y^coStt*. DWHlBott»-C*>5E-T 
Acs$:5ia<, (Rx) 7-f/u*o*S+6* 

[0 0 3 71 H4H *«WO-WII«©iWt«B*^ 

ni^IM l 3 HJB l ottW*S», 13' 

tt*^/<^, 132 14ttlBlOSWi 

«Bi6*«». l 5tt!B2 0»tt«Bift*«». 16H 
50 tE?M 1 7 ttJB 2 ©JtW*«». 1 7i 



4 



(5) 

7 

[0038] d <Dmi&m<o^&mw&y j^*^^^ 

ft, E^lJ^B 1 2 tCtt, f r i = 9 10 MH z N 

®ifcfctlS£Rsi Hi, *««**f r2= 9 5 5 MH 

[0 0 3 9] «HW1 13i 

t-fy^^i 3j a*<bft 9#SJSi£ift f pi £:£*i~SSf 
IO&^M^Rpi 1 3 t. **'<is* 1 7i fc-f^^ 
^^17 2 a>£>ft!)#«J3SKJSf P 2tr*>oJB2©ttW* 
MS&Rp2 l 7)5S^^tiAM'lt^«M^TV> 

[0 0 4 0] Hlote, *ISWo-H*«co3^Sffiift7 

(A) tt^ffiEIK, (B) ttSlOgffi, (O ^2 

[0 0 4 1] r.<ol2Uc*3ivc. (A) o^JBStotfe^l* : 

M&<Dmm®&<oft^nm4 tmcx\ <b> ^>h^ 

J^ffi, (C) o«2^*W!i*iv^tt. 2ili8t#S 

« % 2 2»j:fiM, 22, \±mn»m<o**m* 22 

[0 0 4 2] |Rl«>*ttOSfeW*«W-feV>Ttt, H5 

(A) »SfeM*«»^>«WaBEIM«:*a^S ^ 5 

(b> \z.7F&tix\<^z>£oK* mm&m&z i<o±.\c^ 

ft5»«ftt«2 2 Sr^UfcW^SrSffl U"CV^5 e £te 
tfU-V^X-tf. JiT^^WftfR^* 5 ?** 2 2i offl-C^-Y 

[0043] &2<Dmm<oftn&mmzt$\,^x\^ ms 

(A) oJfe?)J*fi»o4Sfil5lHlKS:*a,+ 5*i«>, ^ 5 
(C) ^£*bTV>5£?lc, l^B^IE^ftv^^ 

2 4MU ««#2 3 0^Wd^ffl*«*Bl2 5* 
[0 0 4 4] itbtt, m^fid545>^l»*^>fe»S!^ 

oT*&«9, ^<Oft*dtt. d = 3XlO'°/4fp f 
1/2 (cm) bteZo nttHRt^Ri^fc 

«t^5o fp tt#fifflifc»T?fc<5o SU-ft 

[0 0 4 5] S,«E. «ftK«fc©/hSV^»i:L-CttBa 
Ti2 0 3 £fflv>7ti?7 %?x&£<m**iDfrZ>1>K - 
f H9 8T^5OTf P (=fc ) =9 3 4M 



»Msp6 - 3 5 0 3 9 0 

S 

H z B«#©ft*tt8mmi46o 
[0 0 4 6] B6H, *3gW^-HiaW^3^tt^Bifi7 
-f/V^O»*ttWHtr*0, (A) M#tfLfc«l«fc* 

t x (b) ttia^scxfcttiBfe^UT^a,, roaicfc 
v*r* i tttB i o«««W»tt. iitt* 2 ©W«*tt 
i i itt»3©«mWB*L IVHI408SW 

3 1tt^-*-/K 3 2rt&JR«, 3 
/W 3 4HA^3ffiS*«*fi»i^ 3 5ttWMWt*E 

> ftj|. 3 6, 3 7, 3 8, 3 9^yr^^yK, 

4 0, 4 4, 4 5tt««ML 4 1, 4 2, 4 3 

[0 0 4 7] 6 (A) fcioT, 

[0 0 4 8] » 1 coKm*^«- 1 

ftf*:VS:ft*-rSfc«)^«S3 2#ffM£frT^£ 0 
>0 [0 0 4 91 12 (OffifcfttW I I 

9 X ^t©4mtCtt^/V— ^3 33^3SjS*fUXV^5„ 

m*SH^3 4. ma«*m»BasJi3 5 #>r>r 

y^yK3 6, 3 7, 3 8, 3 9«^tl^o 
[0 0 5 0] ^3 G'RflHfcSW I I I 

30 ft*S«#Ji4 0as^jS$;h/rv^ o ^tt, 

[0 0 5 1 ] «4<0«*ft:*MtIV 

p 1 t ft 6»«#E*W1 4 2 2 0 

ttW«»RpiO****fcft5»«*E»i4 3*« 

«B^«»*tft5**#E«'B4 4, 4 5 
[0 0 5 2] V Itt2*T-#ffl»tt*B5*7-f/U 

tk^« (e**i*jnx*i6]«-Sia:«*i6j) ^^®i-a 1 

»R.ii:!B2©»tt«B**«»R-«* s ***^ 
tl^yf^^^^M^t^^o ft*3. iBi 

o^m*^^ is $2 <^mft£W 1 1 > » 3 o^m^ 

tttt I I K *4©R«W»»I vo^WttWCT?. * 

50 hp te&mfo&xhZo 



5 



(6) 

9 

[0 0 5 3] H!6 (B) tt. El 6 (A) feJBl^TlftWL 
I fe«tUt»|iMS:^x.5 ^ t ia ot, Si 

ois«f«Mt 1 . * 2 <oRmft8M* i k » 3 <Dmm& 

twin, *4©*tfW»ivSSIlllft»«t5t /i 

tt>l-s » 3 tf>»t«f«1S» I I I C0±®0^m^/14 0 

o±m»tt«®ifi*«»^3'^v i &® art- s« **u 
«ux&jrji3 2fc«m»«4 o<Dmz&mirz n 

[0 0 5 4] ^LT, $&2<Dmm>ftUttI I <^I^/£v> 

^<o±\z.f&j$.^ntiAtimmm^mmm 3 4 tu*«» 

[0055] 1* acwiaij:aw4tts>f v^^^ft - 
2<z)R«Mti- 1 1 (DAttwmmte&i&m 3 4 
mttsw 1 1 <offi*«]*m*sa«uB 3 5 bwttxs&A 

^y^5/K3 6, 3 7, 3 8, 3 9 t#14i®ft*i 

ic N 2 ^RmfMRt* 1 1 <£> AaiH»«fcE*wi 34t 
2<osi«tt:»*f 1 1 <oa*ffi!i*«*iM*Ji 3 5 

T'#£ e *fSl-. J?£0. 2mm(OiISiI*Vtao 

[0 0 56] MM hi =0. 5mm, h 2 =0. 3 
mm, h3 =lmm > h4 = 1 mm b^Z) b „ £.W<DW- 
$^M^*T3mmiStt^ Mm s % 3 mm b 

ioo5 7] si7^ *3sw<^— m^M<o^\±m^y 
<Dia^*5v>T. i m*2<Dflim{*«s«\ vu«ss 

3 4ttA*ffl*«ttB£»Ji* 3 5H 

mt*mmmmzmm, 3 6, 37, 3 8, 39}^^ 

3, 5 4, 5 5, 5 6Wyf-f^^'yKx wH^y 
[0 0 5 8] r^M'I^^XH, *lo9H4*ffi» 



ftfflW- 6 - 3 5 0 3 9 0 

5. 1 1 mn-e<fc*K *2 0»tt«BR*«»R-aH- 
b fM P gltS l <P#tt«ffiR#fiS&R« 1 ffl t*C% 

jU#}CD^4. 8 7 Mmt«< 4o-CV^ 0 C<OCi:lc£ 

[0 0 5 9] -<P|2|t;L^$*VtV>5 £ *&$a s *3 
U3mmXlmraT')l^ 5 0. 3 mmCO S T# y b7k 

fifc$*u W#©*HWfc«tA*Wi5 2 fcm*j«ffi5 3# 

4, 5 5, 5 6, 5 7*5^$ixrv>5o 
[0 0 6 0] *fc % I20HHWWI n-tt. A*« 
34i U*ffi*ttftB*M 3 5 Ottfc, W 
ttSBitiWSf^vi tlWH^^^v^y K 

3 6, 3 7, 3 8, 3 9*5fl5/S£jh,-CV^o 

ft 2 <OBI«*jfl5*r I I OA^l1R'J*«*fiB*S 3 4 
>0 fc, »**B«*«»^sx^V I OAMIi5 2<DHQ<0 
^y^^y^Lt fc % JB2<0«*ffffl»I I«>W*« 
atfrgE^H 35i:, »*«B«*««^ y :/ V I cDfcii* 
®ffi5 3(0?^<D-( ^fff^XLi tttC2. 5n 

Hat 

[oo6i] ^its r^-f^^^Li 
??ls*L2 ^yf^^^«$iit 2 5 

M m^Al ©#yf-f V^^+tt 1 mm©ftS-Cl!l 

o. 5nHtc45^b, :^>r^f >-^y-f-Y&5 
30 [0062] t©«i»©*ifettia7^**brv^J:5 

^ K5 K3 6^y7^f 

y^-Ky K5 4-*tftVfV K3 7^AMS5 

^ v^y^f-VwCDi/^lf ^ 1 jZ2##] 1 mmi:t5 
ifiT*5mmi:^^ Li £LT2. 5nHC0-f^ 

[0 06 3] ffi;fifl]fc.ovvCt>. ffi*ffl9**ta»Jl 3 5 
1/?'*? K5 7->/K^X^ K3 8-> 

40 #>-r^ K5 6^yf^ K3 9-+W 

^m<^5 3 t i?W4rft{Ztfl^4>?V4*vV&SlL 
-rZ>Z.b\C£<?X, L 2 tUT2. 5nH^y^^ 
^^&H^,i-Sri:^-etF5o 4*>\ rol^^^tufc 

R.ti , Rsia , r s2 i , Rs22 naE»a*feek»u. 

[0 0 6 4] ±fa<0»*«:«5wtlCjto-C. Li +L 
2 &5 nHt£-f 5 r i3 (B) <OiS^B5©* 

50 fcf.ifcf.2<o«pMfc»i-Cil:^TSF*:. 



6 



11 

f a1 = 91lMHz, f ,2 = 9 5 6MHz-C. fc=9 
3 4MH z hteitCo 

[0 0 6 51 H4WJnfc2«^i#tt«B 
[0 0 6 6] ~<D0^£fr££ 9^. ^ 3 

n is ^4 1 vas««tt# 

«»-0*>*K H0a«»m*ll4 0, 4 4, 4 JO 
R P t tU*«^*2 0ffiW*«»Rp2«>W«l»«ffl** 

[0 0 6 7] B8H *»W©-jatfl(©PHt*ffi*7 

*rn%U 8Mtt«Xfi£^^*- ^EUcWu 3 6 
° Y*yhXe»L i T i 0 3 Jifcflg|fcUfc«*«iW> 

W £ £ < + 5 c t t? Z it r. fc u r v > s 0 
[0 0 6 8] r.^>3ttS«^*5V^TH. ffWHUWaufc 

«gi]©»tt*B»^*^+«ft*^**<B 

-f ^ttlPP m/'CETF i ft r> * * < Bfc» * 

[006 9] WiD, E-TACSfflRx7>f/^tt: 
9 17 MH z — 9 5 0 MH z ~CiR0cdS 3 d 
B6TF. «»^9 0 5 MHz fc 9 6 2MHzt 
3 0 AB£X±&m&£frX\<^f)K *»M07-f/l/^tf 

[0 0 7 0] ft*5. ±1B<D*JfcW-*iV^ 2«T-»» 
[0 0 7 1] 



WWW 6 - 3 5 0 3 9 0 

72 

[HSCDffi^fttA^l 

[El ll *»W©»tt*Bifi*«»ftffl^*:7 ^/v^ © 

[03] itWRHIB^^^-^^^W* 10 *""^^ 
(a) ttB*oigKB«©-f vtr-^v^»tt, (b) 

[04] **«o-S»«^Wt*B* 7 ^ A '^ (D '* 
Id 5] **Wo-3l*«^*«*BK7-f^^oafe^] 

iS©ttW*«iw>«dattWB-c«>o, (a> riWflfH 

B, (B) tt»io»«U (C) tt»2<D»tM:*«LX 

[B6] *»WO-«l«loWt«B«^-f A'^©** 
BWJBTfctK (A) tt##Lfc:|WB&7nU (B) 

m * sc t it &m & * t x v > 5 « 

[117] *»iH©-*lS«©*tt«B»7-f/w^«>*« 
*F- y ^2:*©a«*feottWBT?*>5- 
[B8l *JBW«>-jtt6«o»tt*Btt7-<^^<ol»tt 

[0 9] ttjfeoJHtaBft^^/v^olllWttWBT?* 

So 

^ [010] tt*o»tt«B»7-f/w^otbffttMB-C* 
9 N (A) wy^^©fl»S»^ < B > **# 

i ifc^iSa 

2 
3 
3 i 
3 2 

4 i ottttSEttABS 

1 1 M?IJBfc 
i 2 s^iaSo 

13 SBi <7>ft?t]#M^ 
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